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CLAIMS 


1 -. A multiple die semiconductor assembly comprising 


a substrate; 


rati 


nsjpr 

n 


a pair of major surfaces, wherein 

surfaces of said first die defines a first 


r surfaces of said first die defines a first 


a first semiconductor die including 

one of said pair of npajor : 
active surface, 

the other of said mafe 
stacking surface, 

said first active surface includes at least one conductive bond pad, 

and 

said first stacking surface is secured to said substrate; and 


including a pair of major surfaces, wherein 
major surfaces of said second die defines a 


a second semiconductor die 

one of said pair of 
second active surface, 

the other of said msljor surfaces of said second die defines a 
second stacking surface, 

said second active Surface includes at least one conductive bond 
pad, and 

said first semiconductor 
semiconductor die by at 
conductive bond pad on 
pad on said first active surface 


least 
Sc id 


die is electrically coupled to said second 
one topographic contact extending from a 
second active surface to a conductive bond 
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A multiple die semiconductor assembly comprising: 

a substrate including a first surfac^ and conductive contacts included on said 
first surface; 

a first semiconductor die including a pair of major surfaces, wherein 

one of said pair of rpajor surfaces of said first die defines a first 
active surface, 

the other of said rcjs^x surfaces of said first die defines a first 
10 '*t stacking surface, 

said first active sufface includes at least one conductive bond pad, 


m and 


15 


said first stacking/surface is secured to said first surface of said 
substrate; 


a second semiconductor die including a pair of major surfaces, wherein 

one of said pair bf major surfaces of said second die defines a 
second active surface J 

the other of sai<A major surfaces of said second die defines a 
20 second stacking surface, 

said second adtive surface includes at least one conductive bond 

pad, 

said first semiconductor die is electrically coupled to said second 
semiconductor die by at least one topographic contact extending from a 
25 conductive bond pad on said second active surface to a conductive bond 

pad on said first acwe surface; and 

at least one conductive line extending from a bond pad on said first active 
surface to a conductive contact (fn said first surface of said substrate. 

30 
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3. A multiple die semiconductor assemb 


surface and conductive contacts included on said 


7^? 


y comprising: 


a substrate including a first 
first surface; 


a first semiconductor die including a pair of major surfaces, wherein 

one of said pair of najor surfaces of said first die defines a first 
active surface, 

the other of said m^jor surfaces of said first die defines a first 
stacking surface, 

said first active surface includes at least one conductive bond pad, 

and 

said first stacking Surface is secured to said first surface of said 
substrate; 

a second semiconductor die inc uding a pair of major surfaces, wherein 

one of said pair ol major surfaces of said second die defines a 

second active surface, 

the other of said rhajor surfaces of said second die defines a 

second stacking surface, 

said second active surface includes at least one conductive bond 


pad, 

said first semicor 
semiconductor die by a 
conductive bond pad or 
pad on said first active 


at least one decoupling capac 


ductor die is electrically coupled to said second 
least one topographic contact extending from a 
said second active surface to a conductive bond 
surface; 


or secured to said second stacking surface; and 
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at least one conductive line connecting 
said first active surface, and a conductive 


said decoupling capacitor, a bond pad on 
corftact on said first surface of said substrate. 


4. A multiple die semiconductor assembly comprising 


'•-hi 

(Li 

m 
m 


J 14? 


a substrate; 


a first semiconductor die including a pair of major surfaces, wherein 

one of said pair of major 
active surface, 

the other of said major 
stacking surface, 

said first active surface 
and 

said first active surface is electrically coupled to said substrate by 
at least one topographic contact extending from a conductive bond pad on 
said first active surface to a conductive contact on said substrate; and 


r surfaces of said first die defines a first 
surfaces of said first die defines a first 
includes at least one conductive bond pad, 


20 


25 


a second semiconductor die including a pair of major surfaces, wherein 

one of said pair of m ajor surfaces of said second die defines a 

second active surface, 

the other of said ma 

second stacking surface, 
said second active 

pad, and 

said first stacking sfjrface is secured to said second stacking 
surface. 


or surfaces of said second die defines a 


surface includes at least one conductive bond 


30 
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5. A multiple die semiconductor assembly cc mprising 

a substrate including a first surface aifd conductive contacts included on said 
first surface; 

a first semiconductor die including a bair of major surfaces, wherein 

one of said pair of maj<f>r surfaces of said first die defines a first 
active surface, 

surfaces of said first die defines a first 


j ^ 

{hi 


V 



the other of said majoj 
stacking surface, 

said first active surfacB includes at least one conductive bond pad, 

and 

said first active surface is electrically coupled to said substrate by 
at least one topographic coi itact extending from a conductive bond pad on 
said first active surface to q conductive contact on said first surface of 
said substrate; 

a second semiconductor die incli/ding a pair of major surfaces, wherein 

one of said pair of r lajor surfaces of said second die defines a 
second active surface, 

the other of said major surfaces of said second die defines a 


second stacking surface 
said second active 

pad, and 

said first stacking 

surface; and 


surface includes at least one conductive bond 
surface is secured to said second stacking 


at least one conductive line 
surface to a conductive contact on se 


expending from a bond pad on said second active 
id first surface of said substrate. 
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20 


25 


6. Axjrnultiple die semiconductor assembly comprising 

a substrate including a first surface anp conductive contacts included on said 
first surface; 


til 

m 


1*? 


15 jU 


a first semiconductor die including a pair of major surfaces, wherein 

one of said pair of majoi surfaces of said first die defines a first 
active surface, 

the other of said major surfaces of said first die defines a first 


stacking surface, 

said first active surface 

and 

said first active surface 


includes at least one conductive bond pad, 


is electrically coupled to said substrate by 
at least one topographic contact extending from a conductive bond pad on 
said first active surface to a conductive contact on said first surface of 
said substrate; 

a second semiconductor die including a pair of major surfaces, wherein 

one of said pair of major surfaces of said second die defines a 
second active surface, 

the other of said majojr surfaces of said second die defines a 
second stacking surface, 

said second active surface includes at least one conductive bond 
pad, and 

said first stacking surface is secured to said second stacking 
surface; 


at least one decoupling capacitor 


ecured to said second active surface; and 
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at least one conductive line 
said second active surface, and a 
substrate. 


connecting said decoupling capacitor, a bond pad on 
conductive contact on said first surface of said 


7. A'multiple die semiconductor assembly 
a substrate; 


compnsing: 


/r 


a first semiconductor die defining a 


^including at least one conductive bond pad; 


first active surface, said first active surface 


a second semiconductor die defining a second active surface, said second active 


<|Hsurface including at least one conductive 
T. die is interposed between said substrate 


bond pad, wherein said first semiconductor 
and said second semiconductor die such that 


^multiple die semiconductor assembly anc 


=a surface of said second semiconductor die defines an uppermost die surface of said 


such that a surface of said first 


^semiconductor die defines a lowermost die surface of said multiple die semiconductor 
assembly; and 


at least one decoupling capacitor 
conductively coupled to at least one of 


secured to said uppermost die surface and 
first and second semiconductor dies. 


said 


8.\A^multiple die semiconductor assembly defining a cross section, said assembly 
comprising: 

a substrate; 
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20 


25 


30 


a first semiconductor die positioned adjacent said substrate relative to said cross 
section; 

a second semiconductor die positioned adjacent said first semiconductor die 
relative to said cross section, wherein said fi st semiconductor die is interposed 
between said substrate and said second semiconductor die relative to said cross 
section; and 


at least one decoupling capacitor pos 


itioned adjacent said second 


10 Semiconductor die relative to said cross section and secured to said second 


lisemiconductor die, wherein said second se 


^decoupling capacitor and said first semiconductor die relative to said cross section 


m 

jA4 


1 5 f^9. A printed circuit board assembly compri 
a substrate; 


sing: 


i ;,- 

m 

5^ 


niconductor die is interposed between said 


pair of major surfaces, wherein 
or surfaces of said first die defines a first 


a first semiconductor die including £ 
one of said pair of ma 
active surface, 

the other of said majcjr surfaces of said first die defines a first 
stacking surface, 

said first active surface includes at least one conductive bond pad, 


and 


a second semiconductor die 

one of said pair of mpjor 
second active surface, 


said first stacking surface is secured to said substrate; 


including a pair of major surfaces, wherein 

surfaces of said second die defines a 
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the other of said major Surfaces of said second die defines a 
second stacking surface, 

said second active surface includes at least one conductive bond 


pad, and 

said first semiconducto 
semiconductor die by at least 
conductive bond pad on said 
pad on said first active surfac 


tax* 


a printed circuit board positioned sufch that a first surface of said printed circuit 
'16oard faces said substrate; and 


#3 
S Vis 


■Hi 


a plurality of topographic contacts efxtending from said substrate to said first 
Surface of said printed circuit board. 


- die is electrically coupled to said second 
one topographic contact extending from a 
second active surface to a conductive bond 


V 


A^printed circuit board assembly comprising 


a substrate including a first surface 


a first semiconductor die including 


and conductive contacts on said first surface; 


a pair of major surfaces, wherein 
one of said pair of mpjor surfaces of said first die defines a first 
active surface, 

the other of said majfx surfaces of said first die defines a first 
stacking surface, 

said first active surfajce includes at least one conductive bond pad, 

and 

said first stacking surface is secured to said first surface of said 
substrate; 
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a second semiconductor die including k pair of major surfaces, wherein 

one of said pair of major surfaces of said second die defines a 

second active surface, 

the other of said major sfurfaces of said second die defines a 

second stacking surface, 

said second active surface includes at least one conductive bond 


pad, 


said first semiconductor die is electrically coupled to said second 


one topographic contact extending from a 
second active surface to a conductive bond 


semiconductor die by at least 
conductive bond pad on said 
pad on said first active surface; 

i 

at least one conductive line extendhg from a bond pad on said first active 


Surface to a conductive contact on said first surface of said substrate; 


a printed circuit board positioned such that a first surface of said printed circuit 


Ifboard faces said substrate; and 


a plurality of topographic contacts 
surface of said printed circuit board. 


extending from said substrate to said first 


11. A printed circuit board assembly comprising 


a substrate; 


a first semiconductor die includi 


ig a pair of major surfaces, wherein 


one of said pair of major surfaces of said first die defines a first 
active surface, 


i 
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*ii| 


15 


m 

~t - 


the other of said major surfaces of said first die defines a first 
stacking surface, 

said first active surface includes at least one conductive bond pad, 

and 

said first active surface is/electrically coupled to said substrate by 
at least one topographic contact extending from a conductive bond pad on 
said first active surface to a conductive contact on said substrate; 

a second semiconductor die including a pair of major surfaces, wherein 

one of said pair of majqr surfaces of said second die defines a 

second active surface, 

the other of said major/ surfaces of said second die defines a 

second stacking surface, 

said second active sufface includes at least one conductive bond 

pad, and 

said first stacking suijface is secured to said second stacking 
surface; 


a printed circuit board positioned feuch that a first surface of said printed circuit 
20 board faces said substrate; and 

a plurality of topographic contacts extending from said substrate to said first 
surface of said printed circuit board. 


25 


12. A printed circuit board assembly comprising: 

a substrate including a first surface and conductive contacts included on said 
first surface; 


30 
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15 


20 


surfaces of said first die defines a first 
jrfaces of said first die defines a first 


a first semiconductor die including a pj iir of major surfaces, wherein 
one of said pair of major 
active surface, 

the other of said major s 
stacking surface, 

said first active surface includes at least one conductive bond pad, 

and 

said first active surface s electrically coupled to said substrate by 
at least one topographic contact extending from a conductive bond pad on 
said first active surface to a conductive contact on said first surface of 
said substrate; 

a second semiconductor die including a pair of major surfaces, wherein 

one of said pair of majfr surfaces of said second die defines a 

second active surface, 

the other of said major 

second stacking surface, 

said second active surface includes at least one conductive bond 

pad, and 

said first stacking surface is secured to said second stacking 
surface; 


at least one conductive line extending from a bond pad on said second active 
surface to a conductive contact on said first surface of said substrate; 


surfaces of said second die defines a 


25 


a printed circuit board positioned 
board faces said substrate; and 


uch that $ first surface of said printed circuit 


30 


a plurality of topographic contacts extending from said substrate to said first 
surface of said printed circuit board. 
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13. A printed circuit board assembly comprising 


a substrate; 

a first semiconductor die defining a 
including at least one conductive bond pa 


first active surface, said first active surface 


a second semiconductor die defini ig a second active surface, said second active 


surface including at least one conductive 


1 0 ^;bie is interposed between said substrate 


,C:a surface of said second semiconductor 


Jrnultiple die semiconductor assembly an i such that a surface of said first 


^Semiconductor die defines a lowermost 
Assembly; 


at least one decoupling capacitoi 


jflconductively coupled to at least one of 


h 


a printed circuit board positioned 
board faces said substrate; and 


bond pad, wherein said first semiconductor 
and said second semiconductor die such that 
die defines an uppermost die surface of said 


die surface of said multiple die semiconductor 


secured to said uppermost die surface and 
>aid first and second semiconductor dies; 


such that a first surface of said printed circuit 


a plurality of topographic conta< ts extending from said substrate to said first 
surface of said printed circuit board. 


14. A printed circuit board assembly 


comprising: 


a substrate; 
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a first semiconductor die positioned 
section; 


djacent said substrate relative to said cross 


a second semiconductor die positioned adjacent said first semiconductor die 
relative to said cross section, wherein said irst semiconductor die is interposed 
between said substrate and said second s4miconductor die relative to said cross 
section; 


at least one decoupling capacitor 
^Semiconductor die relative to said cross section 


■1 *'3 


?Z a printed circuit board positioned s 

1*;? 

f board faces said substrate; and 


a plurality of topographic contacts 


positioned adjacent said second 

and secured to said second 
^semiconductor die, wherein said second semiconductor die is interposed between said 
^decoupling capacitor and said first semicc iductor die relative to said cross section; 


jch that a first surface of said printed circuit 


^surface of said printed circuit board. 


l\^A printed circuit board assembly comprising: 


extending from said substrate to said first 


a substrate including first and second surfaces and conductive contacts included 
on said first surface; 

a first semiconductor die includirj a pair of major surfaces, wherein 

one of said pair of major surfaces of said first die defines a first 
active surface, 

the other of said nrjajor surfaces of said first die defines a first 
stacking surface, 
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said first active surface includes a plurality of conductive bond 

pads, and / 

said first stacking surface/is devoid of conductive bond pads and is 
secured to said first surface of sfaid substrate between said conductive 
contacts included on said first surface of said substrate; 

a second semiconductor die including a pair of major surfaces, wherein 

one of said pair of majJr surfaces of said second die defines a 

second active surface, fU^ 

the other of said majof surfaces of said second die defines a 

second stacking surface, / 

said second active sJrface includes a plurality of conductive bond 

pads, / 

said first semiconductor die is electrically coupled to said second 
semiconductor die by a plurality of topographic contacts extending from 
respective conductive bontd pads on said second active surface to a 
corresponding conductive" bond pad on said first active surface; 

a single decoupling capacitor secured to said second stacking surface; 

a pair of conductive lines, each of said conductive lines connecting a terminal of 
said decoupling capacitor, a bond pJd on said first active surface, and a conductive 
contact on said first surface of said iubstrate, wherein said bond pad on said first active 
surface is electrically coupled to said second semiconductor die via one of said plurality 
of topographic contacts extending from respective conductive bond pads on said 
second active surface to a corresponding conductive bond pad on said first active 
surface, and wherein said pair of donductive lines are arranged such that said 
decoupling capacitor is connected across and pins of said first and second 
semiconductor dies; / 
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a printed circuit board positioned such 
board faces said substrate; and 


that a first surface of said printed circuit 


a plurality of topographic contacts exl ending from said second surface of said 
substrate to said first surface of said printed circuit board. 


16. printed circuit board assembly comprising: 


Sfirst 

m 


a substrate including a first surface fend conductive contacts included on said 
surface; 


a pair of major surfaces, wherein 
or surfaces of said first die defines a first 


>4 


a first semiconductor die including 
one of said pair of mc 
active surface, 

the other of said majir surfaces of said first die defines a first 
stacking surface, 

said first active surface includes a plurality of conductive bond 

pads, and 

said first active surfs ce is electrically coupled to said substrate by a 
plurality of topographic cor tacts extending from respective conductive 
bond pads on said first act ve surface to corresponding conductive 
contacts on said first surface of said substrate; 

a second semiconductor die including a pair of major surfaces, wherein 

one of said pair of najor surfaces of said second die defines a 
second active surface, 

the other of said nrjajor surfaces of said second die defines a 
second stacking surface, 
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said second active surface includes a plurality of conductive bond 
pads, and 

said first stacking surfaci is devoid of conductive bond pads and is 
secured to said second stackinb surface; 


a single decoupling capacitor secureJ to said second active surface; and 

a pair of conductive lines, each of sa d conductive lines connecting a terminal of 
said decoupling capacitor, a bond pad on said second active surface, and a conductive 
contact on said first surface of said substrate, wherein said conductive contact on said 
first surface of said substrate is electrically coupled to said first semiconductor die via 
one of said plurality of topographic contact extending from respective conductive bond 
pads on said first active surface to corresponding conductive contacts on said first 
surface of said substrate, and wherein saii pair of conductive lines are arranged such 
that said decoupling capacitor is connected across V ss and V w pins of said first and 
second semiconductor dies; 

a printed circuit board positioned sjuch that a first surface of said printed circuit 
board faces said substrate; and 


a plurality of topographic contact^ extending from said substrate to said first 
surface of said printed circuit board. 


17, A computer system comprising a programmable controller and at least one memoi 
unit,\herein said memory unit comprises a printed circuit board assembly comprising: 


a substrate; 


a first semiconductor die including a pair of major surfaces, wherein 
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one of said pair of major surf ices of said first die defines a first 
active surface, 

the other of said major surfaces of said first die defines a first 
stacking surface, 


said first active surface incli des at least one conductive bond pad, 


and 


said first stacking surface is 


secured to said substrate; 


a second semiconductor die including a pair of major surfaces, wherein 

one of said pair of major surfaces of said second die defines a 
second active surface, 

the other of said major surfaces of said second die defines a 


3 includes at least one conductive bond 


second stacking surface, 

said second active surfac 
pad, and 

said first semiconductor dlie is electrically coupled to said second 
semiconductor die by at least ofie topographic contact extending from a 
conductive bond pad on said second active surface to a conductive bond 
pad on said first active surface] 


a printed circuit board positioned such that a first surface of said printed circuit 
board faces said substrate; and 


a plurality of topographic contacts 
surface of said printed circuit board. 


e> tending from said substrate to said first 
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18. A computer system comprising a 
^jnitTwherein said memory unit comprises a 

a substrate; 


programrjiable controller and at least one memory 
pri ited circuit board assembly comprising: 


15 U 


m 

VI 


a first semiconductor die including a pa r of major surfaces, wherein 

one of said pair of major surfaces of said first die defines a first 
active surface, 

the other of said major si rfaces of said first die defines a first 
stacking surface, / 

said first active surface includes at least one conductive bond pad, 

and 

said first active surface i 5 electrically coupled to said substrate by 
at least one topographic contact extending from a conductive bond pad on 
said first active surface to a co iductive contact on said substrate; 


surfaces of said second die defines a 


a second semiconductor die includir 
one of said pair of majc 
second active surface, 
20 the other of said major 

second stacking surface, 

said second active surface includes at least one conductive bond 
pad, and 

said first stacking surface is secured to said second stacking 
25 surface; 

a printed circuit board positioned sijich that a first surface of said printed circuit 
board faces said substrate; and 


a pair of major surfaces, wherein 
surfaces of said second die defines a 
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a plurality of topographjc^rontacts extending from said substrate to said first 
surface of said printed circjdH board. 


19. A method of stacking a plurality of semiconductc/r die, said method comprising: 


\ 


providing a substrate; 

providing a first semiconductor die including/a pair of major surfaces, wherein 
one of said pair of major surfaces of said first die defines a first 
€) active surface, 

i the other of said major surfa^s of said first die defines a first 

t4j stacking surface, and 

w said first active surface incfelfifcs at least one conductive bond pad; 


securing said first stacking surface to sard substrate; 

providing a second semiconductor die including a pair of major surfaces, wherein 
one of said pair of major surfaces of said second die defines a 

second active surface, / 

the other of said major surfaces of said second die defines a 

second stacking surface, and / 

said second active surface includes at least one conductive bond 

pad; / 

electrically coupling said first semiconductor die to said second semiconductor 
die with at least one topographic contact Extending from a conductive bond pad on said 
second active surface to a conductive bond pad on said first active surface. 
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20. ^method of stacking a plurality of semiconductor die, said method comprising: 
providing a substrate; 

providing a first semiconductor die including a pair of major surfaces, wherein 
one of said pairpf major surfaces of said first die defines a first 
active surface, 

the other of said r^ajor surfaces of said first die defines a first 
stacking surface, and 

said first active surface includes at least one conductive bond pad; 


electrically coupling said first activMtUrface to said substrate with at least one 
topographic contact extending from a conductive bond pad on said first active surface 
*Ho a conductive contact on said substrate; 


u i 


providing a second semiconductor die including a pair of major surfaces, wherein 
one of said pair of major surr^ces of said second die defines a 

second active surface, 

the other of said major surface^ of said second die defines a 

second stacking surface, and 

said second active surface includes at least one conductive bond 

pad; and 


securing said first stacking surface to said second stacking surface. 


\?1 . A method of stacking a pluralit/of semiconductor die, said method comprising: 


providing a substrate; 
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providing a first semiconductor die defining a first active surface, said first active 
surface including at least one conductive/bond pad; 


providing a second semiconducto 
second active surface including at least 


die defining a second active surface, said 
)ne conductive bond pad; 


interposing said first semiconduc|or die between said substrate and said second 
semiconductor die such that a surface ft said second semiconductor die defines an 
uppermost die surface of said multiple iie semiconductor assembly and such that a 


Surface of said first semiconductor die 
Xidie semiconductor assembly; 


ill 


securing at least one decouplin 


Jefines a lowermost die surface of said multiple 


capacitor to said uppermost die surface; and 


1 A conductively coupling said decoupling capacitor to at least one of said first and 
^second semiconductor dies. 


22. A method of stacking a plurality Jbf semiconductor die along a cross section, said 
method comprising: 

providing a substrate; 

positioning a first semiconductor die adjacent said substrate relative to said cross 
section; 


positioning a second semiconductor die adjacent said first semiconductor die 
relative to said cross section; 
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interposing said first semiconductoj/die between said substrate and said second 
semiconductor die relative to said cross i&ection; 

positioning at least one decoupling capacitor adjacent said second 
5 semiconductor die relative to said crdss section; 

securing said decoupling capacitor to said second semiconductor die; and 

interposing said second semiconductor die is between said decoupling capacitor 
10 feand said first semiconductor di? relative to said cross section. 

ffl23\A method of assembling a printed circuit board, said method comprising: 

; N X 

15 providing a substrate including first and second surfaces and conductive 

^contacts included on said first surface; 


•pi's 


providing a first semiconductor die including a pair of major surfaces, wherein 
one of said pair of major surfaces of said first die defines a first 
20 active surface, 

the other of said major surfaces of said first die defines a first 
stacking surface, 

said first active surface includes a plurality of conductive bond 
pads, and 

25 said first stacking surface is devoid of conductive bond pads; 

securing said first stacking surface to said first surface of said substrate between 
said conductive contacts included on said first surface of said substrate; 

30 providing a second semiconductor die including a pair of major surfaces, wherein 
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one of said pair of major surfaces of said second die defines a 
second active surface, 

the other of said major surfaces of said second die defines a 
second stacking surface, and 
5 said second active surface includes a plurality of conductive bond 

pads; 

electrically coupling said first semiconductor die to said second semiconductor 
die with a plurality of topographic contacts extending from respective conductive bond 
10 ?ipads on said second active surface to a corresponding conductive bond pad on said 

^ first active surface; 

*£? 

Jt! securing a single decoupling capacitor to said second stacking surface; 

1 5 m providing a pair of conductive lines, each of said conductive lines connecting a 
I t terminal of said decoupling capacitor, a bond pad on said first active surface, and a 
i?3 conductive contact on said first surface of said substrate; 

'■i 

electrically coupling said bond pad on said first active surface to said second 
20 semiconductor die via one of said plurality of topographic contacts extending from 
respective conductive bond pads on said second active surface to a corresponding 
conductive bond pad on said first active surface; 

arranging said pair of conductive lines such that said decoupling capacitor is 
25 connected across V ss and pins of said first and second semiconductor dies; 

positioning a printed circuit board such that a first surface of said printed circuit 
board faces said substrate; and 
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providing a plurality of topographic contacts extending from said second surface 
of said substrate to said first surface of said printed circuit board. 

\24. A method of assembling a printed circuit board, said method comprising: 

providing a substrate including a first surface and conductive contacts included 
on said first surface; 

9 providing a first semiconductor die including a pair of major surfaces, wherein 
,J one of said pair of major surfaces of said first die defines a first 

$x active surface, 

the other of said major surfaces of said first die defines a first 
(3 stacking surface, and 

;' . said first active surface includes a plurality of conductive bond 

f 4 pads; 

r;j electrically coupling said first active surface to said substrate with a plurality of 
topographic contacts extending from respective conductive bond pads on said first 
active surface to corresponding conductive contacts on said first surface of said 
substrate; 

providing a second semiconductor die including a pair of major surfaces, wherein 
one of said pair of major surfaces of said second die defines a 

second active surface, 

the other of said major surfaces of said second die defines a 

second stacking surface, 

said second active surface includes a plurality of conductive bond 

pads, and 

said first stacking surface is devoid of conductive bond pads; 
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securing said first stacking surface to said second stacking surface; 

securing a single decoupling capacitor to said second stacking surface; 

5 providing a pair of conductive lines, each of said conductive lines connecting a 

terminal of said decoupling capacitor, a bond pad on said second active surface, and a 
conductive contact on said first surface of said substrate; 

electrically coupling said conductive contact on said first surface of said 
10 ® substrate to said first semiconductor die via one of said plurality of topographic contacts 
+JS extending from respective conductive bond pads on said first active surface to 
n\ corresponding conductive contacts on said first surface of said substrate; 

m 

|j arranging said pair of conductive lines such that said decoupling capacitor is 

1 5 y connected across and pins of said first and second semiconductor dies; 

ff! positioning a printed circuit board such that a first surface of said printed circuit 

^ board faces said substrate; and 

20 providing a plurality of topographic contacts extending from said substrate to said 

first surface of said printed circuit board. 


25. A multiple die semiconductor assembly afc claimed in claim 1 wherein said first 
25 semiconductor die is secured to said substrate via a layer of die attach adhesive 
interposed between said substrate and said first semiconductor die. 


26. A multiple die semiconductor assembly as claimed in claim 1 wherein said multiple 
die semiconductor assembly further comprises an encapsulant formed over at least a 
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20 


25 


30 


portion of said first semiconductor die, at lea* t a portion of said second semiconductor 
die, and at least a portion of said substrate. 


27. A multiple die semiconductor assembly 


js claimed in claim 1 wherein said first 


semiconductor die is electrically coupled to j aid substrate 


28. A multiple die semiconductor assembly 


semiconductor die is electrically coupled to said substrate. 


as claimed in claim 1 wherein said second 


7^ 


10 !f fi29. A multiple die semiconductor assembly 1 as claimed in claim 1 wherein said first 
2 semiconductor die and said second semiconductor die are electrically coupled to said 

^substrate. 


r 


v 30. A multiple die semiconductor assembly as claimed in claim 3 wherein said bond 


15 ^ pad on said first active surface is electrical 


y coupled to said second semiconductor die. 


y 31. A multiple die semiconductor assembly as claimed in claim 3 wherein said multiple 
^ die semiconductor assembly further comp ises an encapsulant formed over at least a 
portion of said first semiconductor die, at least a portion of said second semiconductor 
die, at least a portion of said decoupling capacitor, and at least a portion of said 
substrate. 


32. A multiple die semiconductor assembly as claimed in claim 4 wherein said multiple 
die semiconductor assembly further comprises an encapsulant formed over at least a 
portion of said second semiconductor di4 and at least a portion of said substrate. 


33. A multiple die semiconductor assei 
conductive contact on said first surface 
first semiconductor die. 


mbly as claimed in claim 6 wherein said 
Qf said substrate is electrically coupled to said 
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15 


20 


25 


as 


34. A multiple die semiconductor assembly 
die semiconductor assembly further comprise? 
portion of said second semiconductor die, at 
capacitor, and at least a portion of said substrate 


claimed in claim 6 wherein said multiple 
an encapsulant formed over at least a 
liast a portion of said decoupling 


a > claimed in claim 7 wherein said first and 


35. A multiple die semiconductor assembly ; 
second active surfaces face each other. 


36. A multiple die semiconductor assembly as claimed in claim 7 wherein said first and 


10 vlri second active surfaces face away from each 


'>5 ; 


37. A multiple die semiconductor assembly 
is secured to said substrate. 


n other. 

f. 


claimed in claim 7 wherein said first die 


38. A multiple die semiconductor assembly 
is spaced from substrate by topographic con 


as claimed in claim 7 wherein said first die 
acts. 


39. A multiple die semiconductor assembly 
semiconductor die is spaced from said 


40. A multiple die semiconductor assembly as claimed in claim 8 wherein said first 
semiconductor die is positioned directly adjajcent said substrate within said cross 
section. 


as 


claimed in claim 8 wherein said first 
substrate by a plurality of topographic contacts. 


41. A multiple die semiconductor assembly 
semiconductor die is secured to said 
interposed between said substrate and said 


as claimed in claim 40 wherein said first 
substrate via a layer of die attach adhesive 
first semiconductor die. 
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42. A multiple die semiconductor assembly as claimed in claim 8 wherein said second 
semiconductor die is positioned directly adjapent said first semiconductor die within said 
cross section. I 

5 43. A multiple die semiconductor assemBw as claimed in claim 42 wherein said second 
semiconductor die is secured to said first semiconductor die via a layer of die attach 
adhesive interposed between said first ana second semiconductor dies. 

44. A multiple die semiconductor assembly as claimed in claim 8 wherein said second 
10 § semiconductor die is spaced from said firfct semiconductor die by a plurality of 
topographic contacts. 
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